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© Spindle motor stop control device. 

© A spindle motor stop control device applies a 
reverse torque braking force to a spindle motor (2) to 
stop the motor. A speed detector (12) detects when 
the speed has decreased to 1/n of a predetermined 
value in response to the reverse torque braking 
force; and issues a detection signal. The time inter- 
val T which has elapsed from the time instant that 
the reverse torque braking force is applied to the 
spindle motor until the detection signal is outputted 
is measured and a period of time t which is a 
function of the time interval T such that t - T/(n-1) 
is calculated. The application of the reverse torque 
j braking force is continued for the period of time t 
[from the production of the detection signal. 
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SPINDLE MOTOR STOP CONTROL DEVICE 
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This invention relates to spindle motor stop, 
control devices, and more particularly to a device 
for stopping a spindle motor which rotates at high 
speed. 

In a conventional spindle motor stop control 
device, a frequency generator (FG) operating in 
association with the spindle motor is used to detect 
the motor speed. That is, the speed of the spindle 
motor is detected from the output of the frequency 
generator, so that, according to the speed of the 
spindle motor, a reverse torque braking force is 
applied to the spindle motor thereby to stop the 
latter. However, the conventional device is disad- 
vantageous in that the frequency generator is ex- 
pensive, and the use of the expensive frequency 
generator for only the stop control of the spindle 
motor is not economical. 

To overcome this difficulty the following meth- 
od has been employed: After a reverse torque 
braking force is applied to the spindle motor, the 
speed of the latter is monitored, and the application 
of the reverse torque braking force is allowed to 
last for a predetermined period of time t from the 
time instant that the speed of the spindle motor is 
decreased to a 



One preferred embodiment of this invention will 
be described with reference to the accompanying 
drawings. 

Fig. 1 is a block diagram outlining the arrange- 
ment of a disc player with a spindle motor stop 
control device according to the invention. In Fig. 1, 
a disc 1 is rotated by a spindle motor 2, and its 
recorded data are read with an optical pickup 3. 
The optical pickup 3 comprises: a light source, 
namely a laser diode; an optical system including 
• an objective lens; a photo detector for receiving a 
light beam reflected from the disc 1; a focus ac- 
tuator for controlling the position of the optical axis 
of the objective lens with respect to the data re- 
cording surface of the disc 1; and a tracking ac- 
tuator fcr controlling the position of the spot of the 
light beam in a radial direction of the disc which is 
applied to the recording track by the pickup 3 with 
respect to the recording track. 

The read output of the pickup 3 is applied 
through a preamplifier 4 to a 
demodulation/correction circuit 5 and a frame syn- 
chronization detecting circuit 6. The circuit 5 sub- 
jects the read output: i.e.. an EFM (eight to four- 



teen -modulation) signal to EFiY demodulation and 
writes it in a memory (net shown) such as 2 RAM. 
and. with the aid of a reference clock pulse signal 
from a reference clock generator 7, controls the 

5 memory, to perform the d5ir.ter.ea/irg cf data and 
an error correction by using the parity tits in the 
data. The digital audio signal demodulated and 
corrected by the circuit 5 is supplied to a data 
extracting circuit 10 and to a signal processing 

w circuit 8 comprising a Q'A (digital-to-audic) con- 
verter and a deglitcher where it is processed. The 
output o* the sigr.ai processing circuit 8 is applied 
to a right channel audio output termmsJ SR and a 
left channel audio cutput terminal SL The data 

is extracting circuit 10 coerat-s to extract subcode 
data, and the data thus extracted is applied to a 
system controller 11. 

• The frame synch rcnizaticn detecting circuit 6 is 
to detect the read output frame synchronization 

20 signals recorded on the disc with a predetermined 
period. The pulse width cf the frame synchrcniza- 
rjon signals, is 22T (where T = i. 3.6436 MHz) 
when the disc :s rotated at a precetermined num- 
ber of rotatons. The disc player further comprises 

25 a number of rotations (rpm) detecting circuit 12 
which utilizes the pulse widtn to detect the speed 
of the spindle motor 2. The detecting circuit 12 
outputs a detection signal when the speed c ? the 
spindle motor 2 is decreased, fcr instance, tc abet 

30 one-third of the predetermined vaJye; that is. when 
the frame synchronization jignai pulse vrdth is 
increased fxm 22T to 6-T (about three ernes as 
large as 22T). Tne detection signs! trus cutputted 
is applied to the system controller 1 1. 

35 The system controller 11 comprising a micro- 

computer performs various contrcl operations ac- 
cording to instructions from an operating serpen 
13, and controls a motor driv9 circuit 14 to carry 
out the drive and step controls cf th s=ind!e mctsr 

40 2. 

Now, the control procedure carried cut by the 
processor in the system centre! ler w.s.n the spin- 
dle motor 2 is at rest will be described with refer- 
ence to a flow chart shown in Rg. 2. 

45 When, from the output data cf the data extract- 

ing circuit 10. it is detected that the specified last 
piece of music has been performed in a program 
music performance mode or when the last piece of 
music has been performed in an crcir.ary muse 

50 performance mode, or when the cperatng sect en 
13 issues a performance step instruction, the pro- 
cessor controls the motor drive circuit 14 so that a 
negative drive voltage is applied to the spindle 
motor 2 to apply a reverse torque braking force tc 
the motor 2 (Step S1). and then the processor 
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starts a timer incorporated therein (Step S2). The 
processor monitors the input from the number of 
rotations delecting circuit 12 to determine whether 
or not the. number of rotations of the spindle motor 
2 is decreased to about one-third (1/3) of the 
predetermined value (rpm) (Step S3). When it is 
detected from the detection signal of the number of 
rotations detecting circuit 12 that the number of 
rotations of the spindle motor 2 has been de- 
creased to about one-third of the predetermined 
value, a time t (= T/2) is calculated from the time 
interval which elapses from the time instant that the 
reverse torque braking force is applied to the spin- 
dle motor until the detection signal is produced; 
that is, the count value T of the timer mentioned 
above (Step S4). It is necessary to adjust the time t 
by adding a predetermined value a thereto or sub- 
tracting it therefrom, as the case may be. Then, the 
timer is started again (Step S5), and the lapse of 
the time t thus calculated is monitored (Step S6). 
Upon detection of the lapse of the time t. the 
processor controls the motor drive circuit 14 to 
suspend the application of the reverse torque brak- 
ing force to the spindle motor 2 (Step S7). 

As was described above, in the invention, in 
stopping the spindle motor 2 by application of the 
reverse torque braking lorce thereto, it is detected 
.when the number of rotations of the spindle motor 
is decreased, for instance, to one-third of the pre- 
determined value, the time interval T which elapsed 
from the -time instant that the reverse torque brak- 
ing force is applied to the spindle torque until the 
detection signal is outputted is measured to cal- 
culate the time t ( = T/2), and the application of the 
reverse torque braking force is allowed to last as 
long as the time t from the production of the 
detection output by the number of rotations detect- 
ing circuit. Therefore, even in the playing of a CLV 
disc, the spindle motor 2 can be quickly and posi- 
tively stopped independently of the number of rota- 
tions of the spindle motor at the application of the 
reverse torque braking force. This is based on the 
fact that, when a reverse torque braking force acts 
on an object rotating with a moment of inertia, its 
number of rotations (rpm) is proportional to the 
lapse of time as shown in Fig. 3. 

In the above-described embodiment, the time 
interval T required for the number of rotations of 
the spindle motor 2 to decrease to one-third of the 
specified value is measured, and the time t are 
calculated from the value T (t * T/2). However, it 
should be noted that the invention is not limited 
thereto or thereby. That is, generally stated, a time 
interval T required for the number of rotations of 
tho spindlo motor 2 to decrease to 1/n (where n is 
not limited to natural number only) of the specified 
value is measured, and a period of time t is cal- 
culated from the time interval T thus measured 



according to the equation t - T/(nO), and the 
application of the reverse torque braking force is 
allowed to last as long as the period of time t from 
the production of the above-described detection 
5 signal. 

In the above-described embodiment, the num- 
ber of rotations detecting circuit 12 has its own 
block in Fig. 1, and the frame synchronization 
signal's pulse width is detected by hardware. How- 
to ever, it goes without saying that the controller 11 
may have the function of the number of rotations 
detecting circuit 12, to detect the frame synchro- 
nization signal's pulse width by software. In this 
case, the processor operates is as shown in Fig. 4; 

75 that is, instead of Step 3 shown in Fig. 3, Steps 
S3a and S3b are carried out. More specifically, 
after the start of the timer, the processor receives a 
frame synchronization signal from the frame syn- 
chronization detecting circuit 6 (Step S3a), to deter- 

20 mined whether or not the frame synchronization 
signal's pulse width is 64T or more (Step S3b). As 
a result, it can be determined whether or not the 
speed of the spindle motor 2 has been decreased 
to one-third or less of the specified value. 

25 As was described above, with the" spindle mo- 
tor stop control device Of the invention, in stopping 
the spindle motor by application of the reverse 
torque braking force thereto, it is detected when 
the number of rotations of the spindle motor has 

30 been decreased to l/n of the specified value, and 
the time interval T which elapses from the time 
. instant that the reverse torque braking force is 
applied to the spindle motor until the detection 
output is produced is detected to calculate the 

as period of time t which is the function of the time 
interval T, so that the application of the reverse 
torque braking force is allowed to last for the pe- 
riod of time t from the time of production of the 
detection signal. Therefore, according to the inven- 

40 tion, even in the playing of a CLV disc, the spindle 
motor can be quickly and positively slopped with 
the simple circuit described above, without using 
an expensive frequency generator. 

45 

Claims 

1. A spindle motor stop control device for ap- 
plying a reverse torque braking force to a spindle 
60 motor (2) for rotating a data record disc (1), the 
device comprising 

means (12) for detecting the speed of rotation of 
the spiundle motor and outputting a detection sig- 
nal when the speed has decreased to 1/n of a 
55 predetermined value in response to a reverse 
torque braking force; 

means (11) for measuring the time interval T which 
has elapsed from the time instant that the reverse 
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torque braking force is applied to the spindle motor 
until the detection signal is outputted; 
arithmetic means (11) for calculating a period of 
time t which is a function of the time interval T; 
and, 5 
means (11) for continuing the application of the 
reverse torque braking force for the period of time t 
from the production of the detection signal. 

2. A device according to claim 1, wherein the 
arithmetic means (11) Includes means for calcufat- to 
ing the time period t from the function t 53 T/(n-1). 

3. A device according to claim 1 or claim 2, 
•//herein the speed detection means (12) comprises 
a frame synchronisation signal detector (6) respon- 
sive to a frame synchronisation signal reproduced rs 
from the data record disc rotated by the spindle 
motor, and an rpm detector (12) responsive to the 
frame synchronisation signal detector. 

4. A device according to claim 1 or claim 
2,wherein the speed detection means (12) com- 20 
prises a frame synchronisation signal detector (6) 
responsive to a frame synchronisation signal repro- 
duced from the data record disc rotated by the 
spindle motor, and means for detecting when the 
duration of the detected frame synchronisation sig- 25 
nal is at least a predetermind multiple of the dura- 
tion of the frame synchronisation signal when the 

sp -die speed is at the predetermined value. 
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© Spindle motor stop control device, 



© A spindle motor stop control device applies a 
reverse torque braking force to a spindle motor (2) to 
stop the motor. A speed detector (12) detects when 
the speed has decreased to 1/n of a predetermined 
value in response to the reverse torque braking 
force; and issues a detection signal. The time inter- 
val T which has elapsed from the time instant that 



the reverse torque braking force is applied to the 
spindle motor until the detection signal is outputted 
is measured and a period of time t which is a 
function of the time interval T such that t * T/(r>1) 
is calculated. The application of the reverse torque 
braking force is continued for the period of time t 
from the production of the detection signal. 



FIG. 1 
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